Abstract. We show that two hierarchies of spin Hamilton operators admit the same spectrum. Both Hamilton operators play a central role for quantum gates in particular for the case spin Let S 1 , S 2 , S 3 be the spin matrices for spin
, spin-1, spin- Let S 1 , S 2 , S 3 be the spin matrices for spin
The matrices are (2s + 1) × (2s + 1) hermitian matrices (S 1 and S 3 are real symmetric) with trace equal to 0 satisfying the commutation relations
The eigenvalues are s, s − 1, . . . , −s for a given s. It is well known that
where I 2s+1 is the (2s + 1) × (2s + 1) identity matrix. Furthermore we have
and tr(S j S k ) = 0 for j = k and j, k = 1, 2, 3.
In general we have that tr(S n j ) = 0 if n is odd and tr(S 
We consider the two Hamilton operators (hermitian (2s + 1)
and their spectra. The corresponding quantum gates UĤ (ωt) = exp(−iĤt/ ), This implies that the eigenvalues of H and K are the same including degeneracy. Note that for any n × n matrix A with eigenvalues λ 1 , . . . , λ n we have
Consider the cases spin 
where ⊕ denotes the direct sum and
with the eigenvalues −3/4 (1 ×) and 1/4 (3 ×). Thus the matrices are invertible.
The normalized eigenvectors for H are
For the matrix K the normalized eigenvectors are
For spin-1 (9 × 9 matrices) we find the eigenvalues −2 (1×) − 1 (3×), +1 (5×).
For spin- 3 2 we have 16 × 16 matrices and find the eigenvalues −15/4 (1×), −11/4 (3×), −3/4 (5×), 9/4 (1×).
For spin-2 we have 25 × 25 matrices and find the eigenvalues −6 (1×), −5 (3×), −3 (5×), 0 (7×), +4 (9×).
